Medication administration errors (MAEs) frequently result in adverse patient outcomes.
They impact heavily upon patient morbidity and mortality and have thus created a global push toward the safe administration of medications. 1, 2 In Australia, the second highest number of reported incidents after falls is medication errors; these account for an estimated 20% of total reported incidents. 1 In developing countries such as Saudi Arabia, there is no accurate data about safety problems such as MAEs, but it is estimated that 10% of people are potentially affected. 3 In the United States, MAEs are one of the most common adverse drug events affecting about 1.5 million people annually. 4 When Registered Nurses (RNs) report a MAE promptly, it allows immediate and appropriate medical action. Thus, MAE incident reports are one of the most preventable causes of patient harm. 5 However, the number of MAEs, which are reported, are less than the actual number of existing errors in the clinical setting. 6 This underreporting may originate from RNs' perceptions about MAE reporting, perceived barriers to reporting, attitudes toward error reporting 6, 7 , and ability to identify the error. 6 Some MAEs are recognised only by the nurse who committed the error. Although there are many approaches that identify the occurrence of MAEs, they are mainly identified via passive and voluntary reporting systems.
Voluntary MAE reporting systems depend on the ability and willingness of RNs to detect and report their own errors as part of routine practice. 8 RNs however are not always willing to report their errors. In a survey of RNs in 14 hospitals in Taiwan, 87.7% of the RNs had a willingness to report the MAEs if there were no negative consequences of reporting whereas 11.3% were not willing to report MAEs. 8 It is important that RN's report all MAEs if optimal patient care and outcomes are to be attained.
Reporting of MAE is essential to collect information on such incidents, as it will help health care givers to improve the medication administration process, and to learn from their errors. It will also improve the quality of nursing care and provide a safe environment. 8 Factors that minimize the possibility for reporting MAEs are include both management practices and a professional culture that results in an adverse outcome for the individual who has been involved in the MAE. The unwillingness of RNs to report MAEs is primarily due to their apprehensions regarding the practice settings, such as negative reactions from colleagues and administrators, losing their patients' trust and punitive actions after reporting. 8, 11 Many studies have addressed the causes of medication errors. However, limited research has been conducted to assess RNs' willingness to report their MAEs. Issues that are related to patient safety require special attention, particularly in developing countries. 3 This is because the health care systems in these countries are not well developed or organized and this may result in inaccurate information being reported about patient safety problems, such as MAEs. 3 Therefore, the accurate understanding of patient safety in relation to MAEs in developing countries may be influenced by the underreporting of incidents. Although there is no accurate existing data about the size of any patient safety problem in Saudi Arabia (such as MAEs) it is estimated that up to 10% of patients are potentially affected. 3 Recently, a study conducted to assess the prevalence of MAEs in the Eastern region of Saudi Arabia reported that the prevalence of MAEs is 1.58 for every 1000 patients. 12 Considering the results of this study, the rate of MAEs in Saudi Arabia appears lower than figures which other countries report.
However, it is possible this outcome may be primarily due to the underreporting of MAEs in Saudi Arabia. 12 The relevant literature about MAE and its reporting in Saudi Arabia is scant at best. Given this, there appears a clear need to investigate the possibility of underreporting MAEs in Saudi and the RNs' willingness to report these errors.
The primary aim of this study was to determine how frequently RNs report MAEs when practicing in Saudi Arabia. A secondary aim was to identify potential factors that may contribute to the nonreporting of MAE.
METHODS
This study used a structured questionnaire to survey a convenience sample of RNs who were working in a tertiary referral hospital in Saudi Arabia. 
Setting
The setting for this research was the King Abdulaziz University Hospital, which is a tertiary referral centre as well as a training hospital. It is the largest teaching hospital in the western region of Saudi Arabia and employs large numbers of domestic and international RNs.
Research instrument
The questionnaire was developed after analyzing several studies that examined the RNs' willingness to report MAEs using the Medication Administration Errors Reporting Scales. 8, 13, 14 With regard to these tools' content validity, they contained the factors related to RNs' perception of MAEs and the potential barriers to reporting MAEs that were used in this Study's questionnaire. However, none of these tools included holistic elements that would facilitate achieving the objectives of this study. Therefore, the questionnaire developed for use in the this study combined and modified components of the 3 tools. 8, 13, 14 Given past use of these tools (and in some cases repeated use) 8, 13, 14 , content validity was deemed acceptable by this research team.
Our study instrument measured (1) nurse demographic data (9 items); (2) Nurse's perception to report MAE (6 items); (3) potential barriers to reporting MAEs that would be classified as (a) personal fear factor (6 items), (b) administration factors (4 items); and (c) reporting processes factor (3 items).
Data management and statistical analysis
Statistical analysis was performed using the Statistical Package for the Social Sciences It was also used to examine the significant differences of reporting of various fears and concerns related to MAE reporting. Finally, the linear relationships between the demographic variables and MAE self-reporting were examined using a Pearson product-moment correlation analysis.
RESULTS
Sixty-two RNs participated in this study. RNs indicating they had no concerns about reporting their personal MAEs in Saudi Arabia numbered 23 (37%). The study questionnaire has an exit point for those RNs who do not feel MAE reporting is an issue. Thirtynine (63%) RNs surveyed had concerns and/or felt they might face barriers, such as personal and/or administrative barriers, if they reported their MAEs. Table 1 outlines the demographics of all 62 participants who completed the questionnaire, the 23 participants who had no concerns with the reporting of MAEs (and exited the questionnaire following section I) and the 39 participants who did have concerns about reporting MAE (and completed the full questionnaire). Results for analysis in this study are based on the 39 participants who had concerns about reporting MAE and completed the full questionnaire.
TAKE IN TABLE 1 HERE.
When all participants were asked whether they have ever made an MAE, 56.4% of the participants indicated that they have not made any MAEs during their career whereas 43.6% of the participants are aware of making an MAE. There were no statistical differences in the actual number of RNs indicating they had not made an error (17) and those indicating they had made an error (22) (expected value 19.5, P=0.423).All RNs were asked whether they reported the MAEs that they committed. The possible answers were never, sometimes, and always. The results indicated that there was no significant difference between the actual number of RNs responding never (11) , sometimes (14) , and always (14) compared to the expected number for each response (13) , P = 0.794.
Awareness of the importance of reporting MAEs
Results indicate that nearly all RNs (85%) believed that reporting MAEs was a worthy use of their time (p < 0.01). Sixty seven percent of RNs indicated that they would report their MAEs even if they did not harm the patient (p = 0.037) or improve the patients' health (p = 0.037).
All 39 respondents believed that MAEs should be reported when they occur ( Table 2) .
TAKE IN TABLE 2 HERE.

Potential barriers to report MAEs
Three possible factors that may influence nurses' voluntary decision to report MAEs were examined (Table 3) .
Two personal factors were significantly associated with an unwillingness to report MAEs:
concerns about facing repercussions (p = 0.037); and a lawsuit or legal action (p < 0.01). In addition, all 4 concerns related to the nursing administration were significantly associated with unwillingness to report MAEs in Saudi Arabia. Eighty seven percent of RNs did not agree with the statement that they would not know how to report a MAE if it occurred (p < 0.01) indicating a knowledge deficit about reporting processes did not significantly affect
RNs' willingness to report MAEs.
TAKE IN TABLE 3 HERE.
To evaluate the linear relationship between nurses' demographic variables and whether they reported an MAE that they made, a Pearson product-moment correlation analysis was conducted. Results of the correlation analysis indicated that there was a moderate negative correlation between education level and whether a RN ever made a medication administration reporting error (r= −0.460; n = 39; P < 0.01) where higher levels of education were associated with a fewer number of MAEs. There was a moderate positive correlation between education level and the reporting of self-made MAEs (r = 0.344; n = 39; p = 0.032). Here, increases in education level were associated with a greater frequency of self-reporting of
MAEs. There was also a moderate negative correlation between whether RNs ever made a MAE and the frequency of their self-reported MAEs (r = -0.369; n = 39; p = 0.021). As expected, those who said they made a MAE were associated with more frequent selfreporting of MAEs (Table 4) .
TAKE IN TABLE 4 HERE.
DISCUSSION
This study indicated there is a possibility that MAEs be underreported in Saudi Arabia.
Sixty three percent of participants had concerns and believed that they would face barriers if they reported their MAEs. Suggesting MAEs are not reported accurately in Saudi Arabia as only one-third of participants (36%) indicated that they "always" reported their MAEs. The findings of this study align with some Western studies which found less than half of all MAEs were reported. 6, 15 One study suggests that only 45.3% of Taiwanese RNs report MAEs. 7 Although these studies are by no means exhaustive, one wonders if there is a prevalence of underreporting MAEs in the nursing field regardless of culture.
This study found all respondents to agree that MAEs should be reported when they occur.
It was also noted that a significant number of RNs believed that reporting MAEs was a worthy use of their time (p < 0.01). Consequently, although it may be assumed that the RNs working in Saudi Arabia are aware about the importance of reporting MAEs, only 37% had no concerns about reporting MAEs. This finding is in contrast with that of previous studies. 9, 16 These differences may be related to the implementation of the anonymous incident reporting systems in King Abdulaziz University Hospital since 2007. However, although the findings of the this study are in no way indicative of Saudi Arabian practice, it seems this strategy, which was implemented to encourage reporting of MAEs, may positively affect RNs' willingness in King Abdulaziz University Hospital to report an MAE. However, the actual reasons for this result could not be identified and further research to confirm this assumption is required in different hospitals in Saudi Arabia.
Supporting the outcomes of previous studies 6, 17 , in this study, there was a greater number of RNs who believed that they would report MAEs even if they did not harm the patient (p = 
Potential barriers of reporting MAEs
The 3 potential factors that may affect RNs' willingness to report MAEs were examined.
In this study, the factors related to nursing administration were found to be most significant in affecting RNs' willingness to report their MAEs in Saudi Arabia.
An interesting finding of this study is that personal fear associated with unwillingness to report MAEs was limited to 2 personal factors: concerns about facing repercussions and a lawsuit or legal action. Although these results are supported by other studies 10, 18 , this study also showed that other personal fear factors were not significantly associated with RNs'
willingness to report MAEs in Saudi Arabia. This finding differs with other studies that indicate RNs' fear being viewed as incompetent-a significant barrier in reporting MAEs. 6, 8 It is possible that this may be because most RNs in the study sample were working under contracts and they may have been primarily concerned about any factors that could affect their contract renewal such as facing repercussions or a lawsuit or legal action. This supports the present study results, as it indicated that there might be significant issues related to nursing administration attitudes toward MAEs in Saudi Arabia. Similarly, previous studies reported that the majority of RNs have reported that the fear of being punished by their manager constrained them in reporting errors. 6, 16 A review of the literature of barriers to report MAEs shows that there is an association between some RNs' demographic characteristics and their willingness to report errors. 15 In this study, frequency of self-reporting of MAEs was significantly associated with RNs' education level (p = 0.032); frequency of reporting was higher among the RNs who had higher levels of education. This study also found a significant correlation between experience of MAEs and frequency of self-reporting of MAEs (p = 0.021). This study is not alone in noting RNs who had experience of MAEs were less likely to report their MAEs. 7 However, our study is inconsistent with other studies which reported that there was no significant association between RNs' characteristics such as experience of error and their decision to report their MAEs. 8, 18 This difference in the results may be related to the severity of medication errors. Minor errors were less likely to affect RNs' willingness to report their errors in the future. In this study and also in previous studies, it was difficult to determine the effect of the severity of MAEs that had been experienced.
Study limitations
The study instrument used a self-report survey. It might be assumed the questionnaire did not fully investigate the variables associated with willingness of reporting in depth as all survey questions were closed. In addition, the small sample size limited the data analysis processes. It was proposed to manage the data using a χ2 test of independence, but this test failed to generate results approaching any significance owing to the small sample. Given these limitations the study data should be viewed with discretion and considered of benefit in informing future research.
CONCLUSION
MAEs among RNs will always exist. More emphasis should be placed on error reporting and their potential benefits, which help in providing critical information that is necessary in designing effective systems. The key factors that influenced RNs' willingness to report their MAEs in this study were associated with nursing administration. Therefore, efforts should concentrate on building effective systems that are realistic and manageable. This study emphasized the benefit of implementation anonymous reporting systems. The study also emphasized a need for change in dealing with reporting MAE's to a non-blame system should be considered to encourage reporting of errors.
The findings of this study may be of benefit to nursing educators and managers. They will be able to understand the potential factors that might hinder RNs from reporting the MAEs and then act on this to enhance patient safety and prevent future errors. The outcomes also have implications for future research. A larger and longitudinal study would be required to produce findings that are more generalizable to the health care system.
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